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FAILURE MODES EFFECTS ANALYSIS {FMEA) — CIL HARDWARE
NUMBER: Ma-EMR-351-X

SUBSYSTEM NAME: ORBITER DOCKING SYSTEM

REVISION: 0 EEP :;il'.l, 1985
PART MAME PA.I.?IT NUMBER
VENOOFR NAME VYENDOR NUMBER
LAU o STANDARD SWITCH FPANEL NG, 3 SEDA01201
SRU ;. CIRCGUIT BREAKER MC4E4-0025-2060

PAART DATA

EXTENDED DESCRIPTION OF PART UHNDER ANALYSIS:
CIRCUIT BREAKER, 5 AMP

REFERENCE DESIGNATORS: 31FTIA1ZAZCE

QUANTITY OF LIKE ITEM: 1
{ONE)

FUNCTION:
1) PROVIDES CIRCUIT PROTECTION FOR THE +28 VGO CABIN PAYLOAD #2 BUS.
2) PROVIDES POWER FOR THE FOLLOWING POWER AND CONTROL GIRGUITS:

a) SWITCH (53) DM CL CAMERA POVWER

b) SWITCH ($11) KEEL CAMERA ON/OFF

£) SWITCH (S8) ODS CL CAMERA POWER

REFERENCE DOCUMENTS: 1) ECH 10425017, ELECTRICAL CHANGE NOTICE,
SHUTTLE/MIA MISSION #2, ORBITER DOCKING SYSTEM
2} VS72-20014), INTEGRATED SCHEMATIC ST5-74
A ISC-26736. 5T5-T4 CARGO SYSTEM MANUAL
4] V570853114, INTEGRATED SCHEMATIC - DOCKING
SYSTEM, RUSSIAN MIR MISSION 2.
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FAILURE MODES EFFECTS ANALYSIS {FMEA) — CIL FAILLURE MODE
NUMBER: M3-8MR-0351-01

REVISIONZ © BEP 14, 1925
SUBSYSTEM HAME: CREITER DXOCKING BYSTEM
LAU: MT454-0026-2080 CRITICALITY OF THIS
ITEM NAME: CIRCUIT BREAKER FAILURE MODE: 2R3

FAILURE MODE:
FAILS OPEN, FAILS TQ CONDUCT, FAILS TO CLOSE

MISE10N PHMASE:
o Or-0RaET

VEHICLEMPAYLOADAIT EFFECTIVITY: 104 ATLANTIS

CAUSE:

A STAUCTURAL FAILURE, 8) CONTAMINATION, ) VIBRATION, D) MECHAMICAL SHOCHK,
E} PROCESSING ANOMALY, F) THERMAL STRESS

CRMCALITY 11 DURING INTACT ABDRT QNLYT NO

CRAIMICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS ONLY)? NC

REDUNDANCY SCREEN A} FASE

8} PASS
) FAL
PASS/FAIL RATIOMNALE:
A)
B}
C)

ALL POWER TO STaANDARD SWITCH PANELS ACUTED THROUGH A SINGLE MPCA 2
CONMNECTOR {J3). ANG A SINGLE CABLE CONNECTOR (P310),

METHOD OF FAULT DETECTION:

LOSS OF VIDEQ DUTPUT FROM DOCKING MODULE CENTEHLINE CAMERA AND CDS CL
CAMER.

MASTER MEAS. LIST NUMBERS: NONE

CORRECTING ACTION:
SWITCH TD BM EXTERMNAL CAMERA, OR D08 TRUSS CAMERA.
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FAILURE MODES EFFECTS ANALYS1S (FMEA] = CIL FALURE MODE
' NUMBER: MS=EMR-0251-01

« FAILURE EFFECTS =

{A) SUBAYSTEM:

LOSS OF POWER TQ THE FOLLOWING POWER AND GONTROL SWITCHES: DOCKING
MODULE (M) CENTERLINE (CL) CAMERA POWER {33), KEEL CAMERA ON/DFF
CONTROL (311}, ORBITER DOCKING BYSTEM (ODS) SL CAMERA POWER (S8).

(B) INTERFACING SUSSYSTEM(BY
LOBSS OF POWER TO THE DM CL CAMERA AND THE ODS OL CAMERA. LOSE OF
ON/OFF CONTRCL TO THE KEEL CAMERA.

{C} MISSION:

FIRSTS FAILURE - NG EFFECT: THE DM CL CAMERLA IS BACKED UR BY THE OM
EXTERNAL CAMERA, THE ODS CL CAMERA IS BACKED UP BY THE ODS TRUSS
CAMERA. THE KEEL CAMERA 19 PREVIDED FOR THE CONTINGENGY THAT RE-
BEATHING THE DM IS REQUIRED. {RE-BERTHING IS NOT PART OF A NOMINAL
MISSION.}

{D) CREW, VEHICLE, AND ELEMENT(S)
MG EFFECT.

{E) FUNCTIONAL CRITICALITY EFFECTS! .
POBSIBLE LOSS OF MISSION OBJECTIVES AFTER THREE FAILURES,

1) CIRGUIT BREAKERA CB1 FAILS OFEN - LOBS OF POWER TO THE QDS Cl. GAMERA
AND THE DM CL CAMERA. LOSS OF ON/OFF CONTROL TO THE KEEL CAMERA,
SWITCH TO ODE TAUSS CAMERA (DM EXTEANAL CAMERA). (KEEL CAMERA NOT
REQUIRED FOR NOMINAL MISSION,)

2) SWITCH 57: 0D TAUSS CAMERA (84: DM EXTERNAL BAMERA POWER) FAILS OPEN.
LOSS OF POWER TO THE ODS TAUSS CAMERA (DM EXTERNAL CAMERA). PERFCAM
STANDARD SWITCH PANEL CABLE CHANGEOUT USING AN INFLIGHT MAINTENANCE
PROCEDURE, AND USE 5SP 2 CIHCUIT BREAKER TO RECOVER FUNCTION.

3) CIACUIT BREAKER ON SSP 2 FAILS OPEN - UNABLE TO DOGK WITH DM (MIR) DUE TQ
LOSS OF VIDEO EROM ODS CL ANC ODS TRUSS CAMERA (DM CL CAMEMA AND DM
EXTERNAL CAMERA).

= TIME FHAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENCE TC DETECTION: MINUTES
TiWE #AOM DETECTION TO COMPLETED CORRECTIVE ACTION: HOURS

TIME REQUIRED TO IMPLEMENT CORAECTIVE ACTION LESS THAN TIME TO EFFRCT?
YES
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FAILUAE MODES EFFECTS ANALYSIS (FMEA) ~ CiL FAILURE MODE
HUMBER: M5-8MR-0351-01

-DISPOSITION RATIONALE-

(A) DESIGM:
REFER YO APPENDIX O, ITEM #1, CIRCUIT BREAKER.

{B) TEST: _
REFEA T APPENDIX D, ITEM #1. CIRCUIT BREAKER.

POWER CONTROL CIRGUT GPERATION 15 VERIFIER DLIRING GROUND CHEGHOUT.
ANY TURNARQUND TESTING 1S ACCOMPLIBHED M ACCORDANCE WITH OMRASD.

(C} INSPECTION:
REFER TG APPENDIX D, ITEM #1, CIRCUIT BREAKER.

(D) FAILURE HISTCRY:
REFER TO APFPENDIX D, ITEM M1, CIRCUIT BREAKER.

{E) OPERATIONAL USE:
PERFORM STANDARD SWITCH PANEL CABLE CHANGEOQUT USING AM INFLIGHT
MAINTEMANCE PROCEDURAE

- APPROVALS -

PRODUCT ASSURANGE ENGINEEAING A, BLACKWELL : i

PRODUCT ASSUIRANCE MANAGER W.oMARLOWE
DESIGHN ENGINEERING :T. NEUYEM
CHIEF ENGINEER ‘B. BRANDT
NASA SSAMA :

MASA SUBSYSTEM MANAGER

JSC MO0
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